A degradation product of nicotinic acid representing the pyridine carbon skeleton was isolated and purified from parsley cell suspension cultures after incubation with [6-14 C]nicotinic acid for 70 h. The catabolite was identified as glutaric acid by means of spectroscopic (GC-MS and 'H NMR) and chromatographic (TLC, HPLC) techniques. Glutaric acid when applied to parsley cell cultures was readily degraded to C0 2 but intermediate products could not be identified.
Introduction
The degradation of nicotinic acid in plant cell suspension cultures has repeatedly been observed [1] [2] [3] [4] but a complete degradative pathway for the ring carbon skeleton of nicotinate has so far not been reported. Especially the mechanism of the opening of the pyridine ring remains to be elucidated. Nicotinic acid degradation has extensively been studied in various microorganisms and various complete degradative sequences are known [5] [6] [7] .
In a previous study [8] it was demonstrated that parsley (Petroselinum hortense) cell suspension cultures transiently accumulate 9 labelled metabolites from [6- 14 C]nicotinic acid whereas only 8 metabolites were found after application of [7- 14 C]nicotinic acid.
Eight metabolites obtained from the two differently labelled substrates were identical and their structures have been elucidated [4] , However, one metabolite only obtained from ring labelled nicotinic acid and previously designated "metabolite IX" remained to be elucidated. In the catabolic sequence postulated for nicotinate in parsley cell suspension cultures [4] ,
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Syntheses
Diazomethane [10] , 2-methyleneglutaric acid [11] and glutaric acid diphenacyldiester [12] were synthesized according to published methods. The latter two substances were also identified by MS-and 'H NMR spectra.
The localization of labelled carbon in [1-
14
C]-glutaric acid and in metabolite IX from the parsley cells was determined by using the Schmidt degradation procedure [13] .
Radioactivity
Measurements of radioactivity in C0 2 and in soluble samples were carried out as previously described [9] . Labelled compounds on TLC chromatograms were located according to published reports [14] . For the determination of radioactivity in HPLC eluates the HPLC radioactivity monitor "Ramona 5" (Raytest, Straubenhardt) was used with a 400 pi glass scintillator cell. 
Thin layer chromatography

Sephadex LH-20
For the isolation of metabolite IX a Sephadex LH-20-column (320x40 mm; Pharmacia) was used with 80% aqueous methanol as eluent.
UV spectra
Absorption spectra were recorded with a Kontron Uvikon 810 spectrophotometer in ethanol or acetonitrile.
Mass spectra
A Varian M AT 44 S equipped with a Varian
DATA 188 and a SM lb was used. Chemical ionization was performed with ammonium.
GC/MS spectra
A Hewlett Packard mass spectrometer HP 5970 (MSD coupled with GC 5880A) was used. The GC separations were conducted with a DB-5-column (ICT, length 15 m, interior diameter 0.25 mm); gas flow 4 psi helium. The gas for chemical ionization was 2-methylpropane. Derivatization of compounds was performed with diazomethane in methanol at room temperature.
'H NMR spectra
'H NMR spectra were recorded with a Bruker AC 300 instrument or a Bruker WM-300 MHz NMR spectrometer.
Structural elucidation of compounds
Compounds were elucidated according to the following spectra. 
Glutaric acid
'H NMR (CD3OD) ô [ppm] = 1
Results
Purification of metabolite IX
Identification of metabolite IX as glutaric acid
